High levels of IL-2 alter signal transduction in cloned IL-4-producing CD4 T cells.
Cloned CD4 T cells of the Th2 type make IL-4 and related cytokines upon receptor cross-linking, whereas cloned CD4 T cells of the Th1 type make IL-2, IFN-gamma, and TNF-beta. These two types of CD4 T cell are also reported to use distinct mechanisms of signal transduction. It has been reported that Th1 cells flux Ca2+ upon receptor cross-linking, whereas Th2 cells do not. We have noted that when cloned Th2 cells are exposed to high levels (20 U/ml) of IL-2, they show an altered phenotype. Such cells are much more sensitive to activation by certain antireceptor antibodies, they flux calcium upon receptor ligation without additional cross-linking with anti-Ig antibodies, and they make much larger amounts of IL-4. In addition, the organization of their TCR is altered, with increased levels of the TCR-eta chain and an increase in the extent of association of CD4 with CD3 and CD45, changes similar to those found in Th1 cells. These results suggest that there is no fundamental difference in the signal transduction apparatus of Th1 and Th2 cells; rather, the IL-2 made by Th1 cells may create similar phenotypic changes in these cells and thus create the impression of altered signal transduction mechanisms. These results do show that exposure to high levels of IL-2 can profoundly affect signal transduction in T cells. Furthermore, we found that the Ca2+ signal caused by CD3 antibodies seemed to differ in character from that caused by TCR antibodies suggesting that the use of CD3 antibodies is not always a good model for activation through the TCR.